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TRANSACTIONS 

O F T H E 

American Philosophical Society, &c. 



N°. I. 

Conjectures concerning the formation of the Earth, <&c* 
in a letter from Dr B. Franklin, to the Abbe Soulavie. 

Paffey, September a*, 178*. 
S I R, 

Read Nov. T RETURN the papers with fome corre&ions. 
ai, 1788. ^ j fc£ nQt g n( j coa j mmes un d er the Calcareous 

rock in Derby Shire. 1 only remarked that at the lqweft 
part of that rocky mountain which was in fight, there 
were oyfter {hells mixed in the ftone; and part of the high 
county of Derby being probably as much above the level 
of the fea, as the coal mines of Whitehaven were below 
it, feemed a proof that there had been a great bouleverfe- 
ment in the furface of that Tfland, fome part of it having 
been depreffed under the fea, and other parts which had 
been under it being raifed above it. Such changes in the fu- 
perficial parts of the globe feemed to me unlikely to happen 
if the earth were folid to the centre. I therefore imagined 
that the internal part might be a fluid more denfe, and of 
greater fpecific gravity than any of the folids we are ac- 
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2 CONJECTURES on the 

quainted with ; which therefore might fwim in or upon 
that fluid. Thus the furface of the globe would be a (hell, 
capable of being broken and difordered by any violent 
movements of the fluid on which it refted. And as air 
has been comprefled by art fo as to be twice as denfe as 
water, in which cafe if fuch air and water could be con- 
tained in a ftrong glafs veflel, the air Would be feen to 
take the loweft place, and the water to float above and 
upon it ; and as we know not yet the degree of denfity 
to which air may be comprefled ; and M. Amontons. cal- 
culated, that its denfity increafing as it approached the 
centre in the fame proportion as above the furface, it 

would at the depth of leagues be heavier than gold, 

poflibly the denfe fluid occupying the internal parts of the 
globe might be air comprefled. And as the force of ex- 
panfion in denfe air when heated is in proportion to its 
denfity j this central air might afford another agent to 
move the furface, as well as be of ufein keeping alive the 
fubterraneous fires : Though as you obferve, the fudden 
rarefaction of water coming into contact with thofe fires, 
may alfo be an agent fufficiently ftrong for that purpofe, 
when acting between the incumbent earth and the fluid on 
which it refts. 

If one might indulge imagination in fuppofing how 
fuch a globe was formed, I mould conceive, that all the 
elements in feparate particles being originally mixed in 
confufion and occupying a great fpace, they would as foon 
as the almighty fiat ordained gravity or the mutual attrac- 
tion of certain parts, and the mutual repulfion of other 
parts to exift, all move towards their common centre : 
That the air being a fluid whofe parts repel each other, 
though drawn to the common centre by their gravity, 
would be denfeft towards the centre, and rarer as more 
remote ; confequently all matters lighter than the central 
part of that air and immerfed in it, would recede from the 
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FORMATION of the EARTH. 3 

centre and rife till they arrived at that region of the air 
which was of the fame fpecific gravity with themfelves, 
where they would reft; while other matter, mixed with 
the lighter air would defcend, and the two meeting would 
form the fhell of the firft earth, leaving the upper atmof- 
phere nearly clear. The origiaal movement of the parts 
towards their common centre, would naturally form a 
whirl there; which would continue in the turning of the 
new formed globe upon its axis, and the greateft diameter 
of the fhell would be in its equator. If by any accident 
afterwards the axis fhould be changed, thedenfe internal 
fluid by altering its form muft burft the fhell and throw 
all its fubftance into the confufion in which we find it. 

I will not trouble you at prefent with my fancies con- 
cerning the manner of forming the reft of our fyftem. 
Superior beings fmile at our theories, and at our prefump- 
tion in making them. I will juft mention that your ob- 
fervation of the ferruginous nature of the lava which is 
thrown out from the depths of our valcanos, gave me great 
pleafure. It has long been a fuppofition of mine that the 
iron contained in the fubftance of this globe, has made it 
capable of becoming as it is a great magnet. That the 
fluid of magnetifm exifts perhaps in all fpace; fo that there 
is a magnetical North and South of the univerfe as well 
-as of this globe, and that if it were pofliblefor a man to 
fly from ftar to ftar, he might govern his courfe by the 
compafs. That it was by the power of this general mag- 
netifm this globe became a particular magnet. In foft or 
hot iron the fluid of magnetifm is naturally diftufed equally; 
when within the influence of a magnet, it is drawn to one 
end of the iron, made denfer there, and rarer at the other, 
while the iron continues foft or hot, it is only a temporary 
magnet : If it cools or grows hard in that fituation, it be- 
comes a permanent one, the magnetic fluid not eafily re- 
fuming its equilibrium. Perhaps it may be owing to the 
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4 CONJECTURES on the 

permanent magnetifm of this globe, which it had not at 
firft, that its axis is at prefent kept parallel to itfelf, and 
not liable to the changes it formerly fuffered, which occa- 
fioned the rupture of its fhell, the fubmerfions and emer- 
fions of its lands and the confufion of its feafons. The 
prefent polar and equaorial diameters differing from each 
other near ten leagues ; it is eafy to conceive in cafe fome 
power mould fhift the axis gradually, and place it in the 
prefent equator, and make the new equator pafs through 
the prefent poles, what a finking of the water would hap- 
pen in the prefent equatorial regions, and what a rifing in 
the prefent polar regions ; fo that vaft tracts would be dif- 
covered that now are under water, and others covered that 
now are dry, the water rifing and finking in the different 
extremes near five leagues-.— 'Such an operation as this, 
pofliblyi Occafioned much of Europe, and among the reft, 
this mountain of Paffy, on which I live, and which is com- 
pofed of lime ftone, rock and fea fhells, to be abandoned 
by the fea, and to change its ancient climate, which feems 
to have been a hot one. The globe being now become 
a permanent magnet, we are perhaps fafe from any future 
change of its axis. But we are ftill fubject to the acci- 
dents on the furface which are occafioned by a wave in the 
internal ponderous fluid; and fuch a wave is producible 
by the fudden violent exploiion you mention, happening 
from the junction of water and fire under the earth, which 
not only lifts the incumbent earth that is over the explofi- 
on, but imprefling with the fame force the fluid under it, 
creates a wave that may run a thoufand leagues lifting and 
thereby fhaking fucceffively all the countries under which 
it palTes. I know not whether I have expreffed myfelf fo 
clearly, as not to get out of your fight in thefe reveries. 
If they occafion any new enquiries and produce a better 
hypothefis, they will nut be quite ufelefs. You fee I have 
given a loofe to imagination ; but I approve much more 

your 
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your method of philofophizing, which proceeds upon ac- 
tual obfervation, makes a collection of fads, and concludes 
no farther than thofe fads will warrant. In my prefent 
circumftances, that mode of ftudying the nature of this 
globe is out of my power, and therefore I have permitted 
niyfelf to wander a little in the wilds of fancy. With 
greate fleem I have the honour to be, &c. 

P. S. I have heard that chemilts can by their art de- 
compofe ftone and wood, extracting a confiderable quan- 
tity of water from the one, and air from the other. It 
feems natural to conclude from this, that water and air 
were ingredients in their original compofition. For men 
cannot make new matter of any kind. In the fame man- 
ner may we not fuppofe, that when we confume combuf- 
tibles of all kinds, and produce heat or light, we do not 
create that heat or light; but only decompofe a fubftance 
which received it originally as a part of its compofition? 
Heat may thus be confulered as originally in a fluid ftate, 
but, attraded by organized bodies in their growth, becomes 
a part of the folid. Befides this, lean conceive that in 
the firft affemblage of the particles of which this earth is 
com pofed each brought its portion of the loofe heat that 
had been conneded with it, and the whole when preffed 
together produced the internal fire which ftill fubfifts. 



N°. II. 

A new and curious Theory of Light and Heat ; in a letter 
from Dr. B. Franklin to David Rittenhoufe* Ef%. 

Bead juneT TNIVERSAL fpace, as far as we know of 
so, 1788. |J it> feems to be fiUed wUh a fubtil fluid) whofe 

motion, or vibration, is called light. This 



